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Abstract 
 
Objective:  Oral health is an important part of general health and wellbeing.  Health 
behaviours may change throughout a person’s life, but the stage from childhood to 
adolescence is critical because influences from peers increase while those from parents and 
other family members decrease.  The objective of this study was to identify changes in oral 
health behaviours between childhood and adolescence, and investigate whether changes 
differed by sex. 
Methods: This study used data on 1860 participants from the Avon Longitudinal Study of 
Parents and Children (ALSPAC) who completed dental questionnaires at ages 7.5, 10.5 and 
17.5 years.  Associations between age and oral health behaviours were assessed using random 
effects logistic regression models.  Males and females were analysed together or separately, 
depending on evidence for sex-age interactions.   
Results: At age 7.5,  83% brushed their teeth frequently, 98% visited the dentist frequently, 
and 90% drank fizzy drinks.  The percentage who brushed their teeth at least twice a day 
decreased with age for males [odds ratio 0.96 (95% confidence interval 0.94, 0.99) per year 
of age], and increased with age for females [1.03 (1.01, 1.06)].  Electric toothbrush usage 
decreased with age, with a slightly larger decrease in females [0.82 (0.80, 0.85)] than in 
males [0.87 (0.84, 0.90)].  The percentage visiting the dentist at least once a year decreased 
with age [0.77 (0.73, 0.81)]; the decrease was greatest between the older ages.  Fizzy drink 
and juice consumption increased with age [1.38 (1.23, 1.57) and 1.33 (1.24, 1.44) 
respectively], whereas there was no change in water consumption [1.00 (0.91, 1.09]; these 
data were available only for the younger two ages.  
Conclusions: Unfavourable changes in oral health behaviours, some of which were sex-
specific, have been demonstrated in this cohort.  Hence childhood to adulthood may be an 
important intervening time to prevent early deterioration of oral health.   
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Introduction 
 
Oral health is an important part of general health and wellbeing, and poor oral health can 
affect the ability to eat, speak and socialise normally.1   Dental caries and periodontal disease 
are the most common oral health problems in the UK2 and other countries.3, 4   Both are 
associated with behavioural characteristics including self-care such as toothbrushing,5 use of 
dental care6  and diet, particularly consumption of sugar-sweetened beverages.7, 8 
Health behaviours may vary throughout a person’s life, but the transition from childhood to 
adolescence is critical because it introduces greater independence and autonomy, 9  and 
changes between these developmental epochs are likely to determine adult behaviour.10  This 
is a time of rapid change for social environmental influences on oral health behaviours, with 
influences from peers increasing and those from parents and other family members 
decreasing.  Individual characteristics that change as a person gains independence include 
attitudes, beliefs, knowledge and self-efficacy, as well as lifestyle factors such as perceived 
time constraints and convenience. 
Studies based in China11 and India12 have compared oral health behaviours between 
childhood and adolescence, but based on separate groups at each age studied i.e. change 
could not be quantified.  Some Scandinavian studies13-15 have reported on patterns of tooth 
brushing using repeated measurements on the same people over time, but only within the 
period of adolescence.   To our knowledge, few longitudinal studies have been used to 
investigate changes in oral health behaviours between childhood and adolescence. A study in 
the US investigating changes in toothbrushing behaviours of adolescents reported that having 
a strong (compared to weak) intention to brush teeth twice a day in the first wave was 
associated with increased toothbrushing frequency by the second wave.16  However, this 
study reported changes only between two waves of data collection and did not adjust for 
confounders. The Dunedin Multidisciplinary Health and Development Study, one of the 
longest running studies with a dental component, reported trajectories of dental plaque 
accumulation from childhood to adolescence.5  However, as changes in oral health behaviours 
were not reported in this study, the question remains as to whether changes in actual oral 
health behaviours from childhood to adolescence contributed to forming different trajectories 
of dental plaque.  Dental visiting patterns after the age of 15 years were found to be 
associated with dental health later in life.6  However, this study did not collect data on 
longitudinal changes of dental visiting patterns from childhood to adolescence.    
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Sex differences in oral health behaviours have been observed; for example, the UK National 
Survey of Children’s Dental Health17 recorded oral health behaviours in separate groups of 
children aged 5, 8, 12 and 15 years.  A higher percentage of females than males in all age 
groups brushed their teeth at least twice a day, whereas the percentage who had attended the 
dentist within the last year was slightly lower except for at 5 years.  Tolvanen et al.18 
collected repeated measures of oral health behaviours for 1362 11 to 12-year-olds over the 
period of approximately three years in Finland.  They found sex differences for every 
behaviour, with girls having better behaviours, improving more often, and being more 
successful at maintaining good behaviours on average.  However, these findings were based 
on data from a randomised controlled trial of an oral health promotion intervention in which 
all participants had at least one active caries lesion at baseline, so may be less applicable to 
the general population.  Hence, it is of interest to use a cohort study to investigate whether 
changes in oral health behaviours between childhood and adolescence differ by sex.   
Accordingly, the aim of this study was to describe changes in important oral health 
behaviours between childhood and adolescence, based on repeated measurements at ages 7.5, 
10.5 and 17.5 years of participants in the Avon Longitudinal Study of Parents and Children 
(ALSPAC).  The study also investigated sex differences in changes in oral health behaviours.   
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Methods 
 
Sample and study design 
ALSPAC is a geographically-based birth cohort investigating the health and development of 
children, which is described in detail elsewhere.19, 20  Briefly, all pregnant women living in 
three health districts of Bristol (formerly known as the Avon Health Area), England with 
expected delivery dates between April 1st 1991 and December 31st 1992 were eligible to take 
part in the study.  A total of 14, 541 pregnancies were enrolled, and there were 14, 062 live 
born children.  Detailed data have been collected by self-completed questionnaires (relating 
to the mother, her partner, and her offspring) from pregnancy onwards.  Ethical approval was 
obtained from the ALSPAC Ethics and Law Committee and the Local Research Ethics 
Committees.   
This study was based on the ALSPAC participants who completed all three of the dentally 
related questionnaires which were: ‘My teeth’ administered at age 7.5 years; ‘Teeth and 
things’, administered at age 10.5 years (both may have required help from parent or carer in 
order for the child to complete them); and the ‘Dental health questionnaire’, administered at 
age 17.5 years.  The study website provides details of all data that are available through a 
fully searchable data dictionary (www.bris.ac.uk/alspac/researchers/our-data), including those 
three dental questionnaires. 
 
Demographic characteristics 
Maternal education - When the mother was 32 weeks pregnant, she was asked to complete a 
questionnaire which included recording her highest education level; this was collapsed into 
none/Certificate of Secondary Education (CSE) (national school examinations at age 16), 
vocational, O level (national school examinations at age 16, higher than CSE), A level 
(national school examinations at age 18), or degree.  
Social class – In the 32-week pregnancy questionnaire the mother was asked to record the 
occupations of both herself and her partner, which were used to allocate them to social class 
groups (classes I (highest) to V (lowest), with III split into non-manual and manual), using 
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the classification of the Office of Population Censuses and Surveys.21  The lowest class of the 
mother and her partner was used as the reference group in the analysis.  
Sex and date of birth - The offspring’s date of birth and sex were abstracted from obstetric 
records and birth notifications. 
Oral health behaviours  
Dental questionnaires were sent in the post to participants/carers as soon as the participants 
were age 7.5 and 10.5 years, and given to participants at the age 7.5 clinic, where they were 
asked to complete and return them by post.  Oral health behaviours were selected for 
inclusion in this study if they were available at more than one of the three timepoints, and 
were recorded in such a way that it was possible to compare across time points. These 
included tooth brushing frequency (at ages 7.5, 10.5 and 17.5), electric toothbrush usage (at 
ages 10.5 and 17.5), dental attendance (at ages 7.5 and 10.5 and 17.5) and beverage 
consumption of fizzy drinks, juices and water (at ages 7.5 and 10.5). 
Tooth brushing frequency – In the age 7.5 questionnaire, participants were asked to record the 
number of times per day they cleaned their teeth.  In both other questionnaires, participants 
were asked to tick the relevant box from a choice of none, once, twice, or more than twice a 
day.  From this information, a new variable was created at each of the three timepoints which 
indicated whether the participants brushed their teeth at least twice a day. 
Electric toothbrush usage – In the age 10.5 questionnaire, participants were asked whether or 
not they used an electric toothbrush.  In the 17.5 year questionnaire, they were asked what 
they usually cleaned their teeth with, and responses included non-electric toothbrush, 
electric/battery operated toothbrush, dental floss, mouthwash and toothpick; from this, a new 
variable indicating whether or not they used an electric toothbrush was created. 
Dental attendance – In the age 7.5 and 10.5 questionnaires, participants were asked how 
often they went to the dentist, with the options of every 4 months, every 6 months, once a 
year, or don’t go regularly.  In age 17.5 questionnaire, the question asked why they usually go 
to the dentist, with the options of regular (every 6 months or 1 year) routine dental check-ups, 
occasional (less than every 2 years) dental check-up, only when they have trouble with some 
of their teeth, they don’t ever go to the dentist, or they go for some other reason.  From all 
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this information, it was possible to create a new variable for each of the three timepoints 
indicating whether they visited the dentist at least every year. 
Beverage consumption – No information on beverage consumption was included in the age 
17.5 questionnaire.  In the age 7.5 and 10.5 questionnaires, participants were asked how they 
drank different kinds of drink, with the options of sip it a little at a time, drink it all in one go, 
froth and swish it around the mouth for a while, drink it with a straw (10.5 years only), or 
don’t have it. All options except the last one were grouped together to create binary variables 
indicating consumption.  Three types of beverage were of interest: fizzy drinks (including 
cola, lemonade and other fizzy drinks); fruit juice (including pure juices from a carton or 
freshly squeezed); and water.   
Statistical methods 
First, the characteristics of those who were included in this study were summarized using 
percentages, and compared to those who were not included, to assess how representative 
those included were of the population of interest.  Next, all oral health behaviours available at 
each timepoint were summarized as percentages for the whole group, and also for males and 
females separately.  Random effects logistic regression models were then used to compare 
outcomes across the two or three timepoints (as appropriate).  The random effects were used 
to account for the dependence within the data (i.e. repeated measurements on the same person 
over time), and logistic regression was used because all outcomes were binary.  Odds ratios 
(with 95% confidence intervals) were interpreted as the change in the odds of the outcome 
per year of age.  An interaction term (sex multiplied by age) was included in each model to 
test whether males and females should be analysed together or separately. The main models 
(labelled model 1) were then fitted for either males or females separately, or males and 
females together (adjusting for sex) as appropriate. A second set of models (labelled model 2) 
were fitted with additional adjustment for social class and maternal education.  Sensitivity 
analyses were used to investigate whether estimates were affected by missing social class 
and/or maternal education data, and also by having included twins.  All analyses were 
undertaken in Stata version 15 (StataCorp). 
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Results  
 
When the participants were approximately 17.5 years old they were invited to attend a clinic 
comprising a number of sessions, including one for completion of a dental questionnaire.  Of 
the 9568 that were invited to the clinic, 4881 (51.0%) attended, and of those, 2495 (51.1%) 
completed the dental questionnaire.  Twenty four participants have now withdrawn consent 
for the study, of which two had completed this dental questionnaire.  Analysis for this study 
was based on the 1860 participants who had completed dental questionnaires at ages 7.5 and 
10.5 years, as well as at 17.5 years.  Demographic variables were compared between this 
group, and those who had not completed the dental questionnaires, as shown in Table 1.  For 
those included in the analysis there were a higher proportion of females, in higher social 
classes, and with mothers educated to a higher standard, compared to those not included in 
the analysis.   
The median (inter-quartile range) ages at which the three dental questionnaires were sent to 
participants were 7.6 (7.6,7.7), 10.7 (10.7, 10.8) and 17.7 (17.5, 17.8) years respectively.  The 
oral health behaviours are summarised in Table 2, for males, females, and all participants 
combined; note that not all variables were recorded at all timepoints.  Over three-quarters of 
participants brushed their teeth at least twice a day at age 7.5 years, with a slight decrease in 
males and a slight increase in females as they got older.  Just over half used an electric 
toothbrush at age 10.5 years, but this had reduced substantially, particularly in females, by 
age 17.5 years.  A very high percentage visited the dentist at least once a year at ages 7.5 and 
10.5 years, but this had decreased by age 17.5 years.  Beverage consumption data were 
available only for the first two timepoints.  The consumption of both fizzy drinks and fruit 
juice was high, and increased between 7.5 and 10.5 years.  Water consumption remained 
stable (at 90%) for both timepoints. 
Associations between the oral health behaviours and age are shown in Table 3.  There was 
some statistical evidence of sex-age interactions for both tooth brushing frequency (p=0.001) 
and electric toothbrush usage (p=0.01); thus, models for these were fitted for males and 
females separately.  There was no evidence of sex interactions for dental attendance (0.04) or 
beverage consumption (p=0.3 to 0.995) so models for these were fitted for males and females 
combined.  
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Between childhood and adolescence, tooth brushing frequency decreased in males and 
increased in females, while electric toothbrush usage decreased substantially between the 
latter two timepoints for both sexes but more so in females.  The percentage visiting the 
dentist at least once a year decreased over time; the decrease was greatest between the second 
and third timepoints (see Table 2 for raw percentages).  Consumption of both fizzy drinks and 
fruit juice substantially increased between the first two timepoints, and consumption of water 
remained the same.     
Adjusting for social class and maternal education altered the ORs only slightly (Table 3), and 
when restricted to the 1688 with complete social class and maternal education data, model 
estimates were almost identical (Supplementary Table 1).  Similarly, when analyses were 
restricted to the 1833 singletons, model estimates were almost identical (Supplementary 
Table 2).    
 
 
Discussion 
To our knowledge this study, based on a large population-based cohort, is the first to 
investigate changes in key oral health behaviours specifically between childhood and 
adolescence, using repeated measurements on the same people.  As the children moved from 
childhood to adolescence, the frequency of tooth brushing decreased in males and increased 
in females.  Electric toothbrush usage decreased with age, with a slightly larger decrease in 
females than males.  Dental attendance decreased with age, and the pattern was similar for 
both males and females.  Fizzy drink and juice consumption increased with age while there 
was no change in water consumption; again patterns were similar for both males and females.  
Adjusting for social class and maternal education made little difference to the changes in oral 
health behaviours between childhood and adolescence.    
   
The main strengths of this study are its size, the availability of longitudinal measurements 
with up to three time points per person from a well-characterised cohort which included 
social class and maternal education data, and use of advanced statistical modelling.  ALSPAC 
is a population-based prospective birth cohort that enables extrapolation of the study’s 
findings to the general child population. The prospective design of the study allowed for 
concurrent information to be collected at different life stages.  From this, appropriate 
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evidence-based preventive policies can be formed to improve oral health of the child 
population.   
 
This study also has some limitations.  It is possible that different findings would have been 
obtained if all children whose mothers originally enrolled in the study were able to be 
included, and some differences in characteristics from those who were not included in the 
analysis have been identified.  However, findings were similar if the sex-adjusted analyses 
were restricted to those with complete data on social class and maternal education rather than 
including any with available data, providing some reassurance that attrition is unlikely to 
have biased findings.  Not all oral health behaviour variables were recorded at all timepoints; 
in particular toothpaste use was only recorded at the last time point.  Therefore, it was not 
possible to consider the amount of fluoride in toothpaste used by the participants.  However, 
it is likely that changes in use of fluoride in toothpaste would largely be reflected by changes 
in toothbrushing frequency, and also that the amount of toothpaste used per brushing would 
have been established in this age group.  The oral health behaviour variables were self-
reported and so may be prone to recall bias.  Despite this limitation, it was demonstrated that 
self-reported toothbrushing frequency can be used a proxy for clinically measured oral 
hygiene in a study of 12-year-olds in Brazil.22   
 
A number of key oral health behaviours that determine oral health were investigated in this 
study.  A great deal of evidence over a number of decades has found that regularly brushing 
children’s teeth with fluoridated toothpaste reduces the risk of dental decay.23  Toothbrushing 
not only removes plaque, which consists mostly of bacteria and is a risk factor for oral 
disease, but can be used to apply fluoride to the teeth via the application of toothpaste.  While 
research comparing electric toothbrushing with manual toothbrushing is relatively limited, 
evidence of better plaque removal by the former has been reported among children and 
adolescents.24, 25  Attending for annual dental check-ups is often advocated, to access 
preventive dental care or allow diagnosis of dental problems at an early stage which can 
facilitate treatment before the disease progresses.26  Favourable dental visiting patterns 
established since young adulthood have been shown to predict oral health later in life.6  
Consumption of sugar-sweetened beverages has been considered as a risk factor for dental 
health.8  Given the role of those oral health behaviours, it is important to note the age-related 
changes reported in our study; dental attendance declined with age while the consumption of 
fizzy drinks increased during the transition from childhood to adolescence, and males were 
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less likely to brush at least twice a day as they aged.  Those changes are likely to put 
adolescents at higher risk for dental caries. 
 
Evidence from comparable prospective longitudinal studies is rare, making comparison with 
the existing body of knowledge difficult.  This scarcity of evidence further emphasises the 
importance of prospective research in dental health. 
 
In conclusion, changes in oral health behaviours between childhood and adolescence, some of 
which were sex-specific, have been demonstrated in this cohort.  There is a need for 
confirmation of these findings in other cohorts with repeated measurements of oral health 
behaviours on the same people over the period from childhood to adolescence.  If these 
findings are replicable, they can be used by healthcare professionals to plan healthcare 
interventions for improving oral health.  In addition, investigating whether changes in oral 
health behaviours vary by socio-economic status would further inform these interventions.  
 
Acknowledgements 
We are extremely grateful to all the families who took part in this study, the midwives for 
their help in recruiting them, and the whole ALSPAC team, which includes interviewers, 
computer and laboratory technicians, clerical workers, research scientists, volunteers, 
managers, receptionists and nurses. The UK Medical Research Council and the Wellcome 
Trust (Grant ref: 102215/2/13/2) and the University of Bristol provide core support for 
ALSPAC. This publication is the work of the authors and Dr Sam Leary will serve as 
guarantor for the contents of this paper.   
  
 12 
 
References 
 
1. Sischo L, Broder HL. Oral health-related quality of life: what, why, how, and future 
implications. J Dent Res. 2011;90:1264-70. 
2. Watt RG, Steele JG, Treasure ET, White DA, Pitts NB, Murray JJ. Adult Dental 
Health Survey 2009: implications of findings for clinical practice and oral health policy. Br 
Dent J. 2013;214:71-5. 
3. Frencken JE, Sharma P, Stenhouse L, Green D, Laverty D, Dietrich T. Global 
epidemiology of dental caries and severe periodontitis - a comprehensive review. J Clin 
Periodontol. 2017;44:S94-s105. 
4. Marcenes W, Kassebaum NJ, Bernabe E, Flaxman A, Naghavi M, Lopez A, et al. 
Global burden of oral conditions in 1990-2010: a systematic analysis. J Dent Res. 
2013;92:592-7. 
5. Broadbent JM, Thomson WM, Boyens JV, Poulton R. Dental plaque and oral health 
during the first 32 years of life. J Am Dent Assoc. 2011;142:415-26. 
6. Thomson WM, Williams SM, Broadbent JM, Poulton R, Locker D. Long-term dental 
visiting patterns and adult oral health. J Dent Res. 2010;89:307-11. 
7. Moynihan P, Petersen PE. Diet, nutrition and the prevention of dental diseases. Public 
Health Nutr. 2004;7:201-26. 
8. Moynihan PJ, Kelly SA. Effect on caries of restricting sugars intake: systematic 
review to inform WHO guidelines. J Dent Res. 2014;93:8-18. 
9. Story M, Neumark-Sztainer D, French S. Individual and environmental influences on 
adolescent eating behaviors. J Am Diet Assoc. 2002;102:S40-51. 
10. Broadbent JM, Zeng J, Foster Page LA, Baker SR, Ramrakha S, Thomson WM. Oral 
Health-related Beliefs, Behaviors, and Outcomes through the Life Course. J Dent Res. 
2016;95:808-13. 
11. Zhu L, Petersen PE, Wang HY, Bian JY, Zhang BX. Oral health knowledge, attitudes 
and behaviour of children and adolescents in China. Int Dent J. 2003;53:289-98. 
12. Goel R, Vedi A, Veeresha KL, Sogi GM, Gambhir RS. Oral hygiene practices and 
dental caries prevalence among 12 & 15 years school children in Ambala, Haryana -A cross-
sectional study. J Clin Exp Dent. 2015;7:e374-9. 
13. Astrom AN. Stability of oral health-related behaviour in a Norwegian cohort between 
the ages of 15 and 23 years. Community Dent Oral Epidemiol. 2004;32:354-62. 
14. Astrom AN, Jakobsen R. Stability of dental health behavior: a 3-year prospective 
cohort study of 15-, 16- and 18-year-old Norwegian adolescents. Community Dent Oral 
Epidemiol. 1998;26:129-38. 
15. Kuusela S, Honkala E, Rimpela A. Toothbrushing frequency between the ages of 12 
and 18 years-- longitudinal prospective studies of Finnish adolescents. Community Dent 
Health. 1996;13:34-9. 
16. Polk DE, Geng M, Levy S, Koerber A, Flay BR. Frequency of daily tooth brushing: 
predictors of change in 9- to 11-year old US children. Community Dent Health. 2014;31:136-
40. 
17. Digital N. Children's Dental Health Survey 2013  [Available from: 
https://digital.nhs.uk/data-and-information/publications/statistical/children-s-dental-health-
survey. 
18. Tolvanen M, Lahti S, R. P, L. S, H. H. Children's oral health-related behaviours: 
individual stability and stage transitions. Community Dent Oral Epidemiol. 2010;38:445-52. 
19. Boyd A, Golding J, Macleod J, Lawlor DA, Fraser A, Henderson J, et al. Cohort 
Profile: the 'children of the 90s'--the index offspring of the Avon Longitudinal Study of 
Parents and Children. Int J Epidemiol. 2013;42:111-27. 
 13 
 
20. Fraser A, Macdonald-Wallis C, Tilling K, Boyd A, Golding J, Davey Smith G, et al. 
Cohort Profile: the Avon Longitudinal Study of Parents and Children: ALSPAC mothers 
cohort. Int J Epidemiol. 2013;42:97-110. 
21. HMSO. Office of Population Censuses and Surveys. Standard occupational 
classification. 1991. 
22. Gil GS, Morikava FS, Santin GC, Pintarelli TP, Fraiz FC, Ferreira FM. Reliability of 
self-reported toothbrushing frequency as an indicator for the assessment of oral hygiene in 
epidemiological research on caries in adolescents: a cross-sectional study. BMC Med Res 
Methodol. 2015;15:14. 
23. Marinho VC, Higgins JP, Sheiham A, Logan S. Fluoride toothpastes for preventing 
dental caries in children and adolescents. Cochrane Database Syst Rev. 2003:CD002278. 
24. Mascarenhas AK, Soparkar P, Al-Mutawaa S, Udani TM. Plaque removal using a 
battery-powered toothbrush compared to a manual toothbrush. J Clin Dent. 2005;16:23-5. 
25. Yaacob M, Worthington HV, Deacon SA, Deery C, Walmsley AD, Robinson PG, et 
al. Powered versus manual toothbrushing for oral health. Cochrane Database Syst Rev. 
2014:CD002281. 
26. Riley P, Worthington HV, Clarkson JE, Beirne PV. Recall intervals for oral health in 
primary care patients. Cochrane Database Syst Rev. 2013:CD004346.  
  
 14 
 
Table 1: Comparison of demographic variables between those who were and were not 
included in the analysis  
  Included in analysis 
(max N=1860) 
Not included in analysis 
(max N=12165*) 
  Number % Number % 
Sex Males 724 38.9 6527 53.7 
 Females 1136 61.2 5638 46.4 
Social class IV/V  229 13.6 2085 22.1 
 III 410 24.3 2917 30.9 
 I/II  1051 62.2 4453 47.1 
Maternal  CSE/none 149 8.1 2360 22.3 
education Vocational 126 6.8 1098 10.4 
 O level 587 31.9 3721 35.1 
 A level 547 29.7 2243 22.2 
 Degree 432 23.5 1171 11.1 
*14062 livebirths – 13 triplets/quads – 24 withdrawals – 1860 with required dental data 
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Table 2: Summary of oral health behaviours 
Values are percentages Sample Age 7.5 years Age 10.5 years Age 17.5 years 
Brushed teeth at least twice/day 
(Total N ≥ 1829)  
Males 
Females 
Combined 
80.8 
83.6 
82.5 
73.5 
77.6 
76.0 
75.0 
85.2 
81.2 
Used an electric toothbrush 
(Total N ≥ 1822) 
Males 
Females 
Combined 
- 
- 
- 
51.3 
53.8 
52.8 
30.8 
25.0 
27.3 
Visited dentist at least once a year 
(Total N ≥ 1795) 
Males 
Females 
Combined 
98.9 
98.0 
98.3 
99.3 
98.9 
99.1 
93.1 
91.8 
92.3 
Drank fizzy drinks 
(Total N ≥ 1819) 
Males 
Females 
Combined 
91.6 
88.9 
89.9 
94.1 
92.7 
93.3 
- 
- 
- 
Drank fruit juice 
(Total N ≥ 1807) 
Males 
Females 
Combined 
82.0 
79.9 
80.7 
89.5 
88.4 
88.8 
- 
- 
- 
Drank water 
(Total N ≥ 1817) 
Males 
Females 
Combined 
91.2 
89.6 
90.2 
90.0 
90.3 
90.2 
- 
- 
- 
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Table 3: Associations between oral health behaviours and age 
Outcome Samplea Model 1b   Model 2c   
  N OR 
(95% CI) 
P value N OR 
(95% CI) 
P value 
Brushed teeth at least twice a day     
 Males 724 0.96 (0.94, 0.99) 0.02 647 0.96 (0.93, 0.99) 0.02 
 Females 1136 1.03 (1.01, 1.06) 0.01 1041 1.04 (1.01, 1.07) 0.01 
Used an electric toothbrush     
 Males 724 0.87 (0.84, 0.90) <0.001 647 0.86 (0.83, 0.90) <0.001 
 Females 1136 0.82 (0.80, 0.85) <0.001 1041 0.82 (0.80, 0.85) <0.001 
Visited dentist at least once a year     
 All 1860 0.77 (0.73, 0.81) <0.001 1688 0.77 (0.73, 0.81) <0.001 
Drank fizzy drinks     
 All 1859 1.39 (1.23, 1.57) <0.001 1687 1.41 (1.24, 1.61) <0.001 
Drank fruit juice     
 All 1860 1.33 (1.24, 1.44) <0.001 1688 1.31 (1.21, 1.42) <0.001 
Drank water        
 All 1860 1.00 (0.91, 1.09) 0.96 1688 1.01 (0.92, 1.10) 0.90 
aModelled separately for males and females if statistical evidence for a sex-age interaction exists. 
bModel 1: Adjusted for sex only; cModel 2: Model 1+ social class and maternal education. 
OR = odds ratio from random effects model, CI = confidence interval 
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Supplementary Table 1: Associations between oral health behaviours and age; restricted to 
those with social class and maternal education data (N=1688) 
Outcome Samplea Model 1b   
  N OR 
(95% CI) 
P value 
Brushed teeth at least twice a day  
 Males 647 0.96 (0.93, 0.99) 0.02 
 Females 1041 1.04 (1.01, 1.07) 0.01 
Used an electric toothbrush  
 Males 647 0.86 (0.83, 0.90) <0.001 
 Females 1041 0.82 (0.80, 0.85) <0.001 
Visited dentist at least once a year  
 All 1688 0.77 (0.73, 0.81) <0.001 
Drank fizzy drinks  
 All 1687 1.40 (1.23, 1.60) <0.001 
Drank fruit juice  
 All 1688 1.31 (1.21, 1.42) <0.001 
Drank water     
 All 1688 1.01 (0.92, 1.10) 0.86 
aModelled separately for males and females if statistical evidence for a sex-age interaction exists. 
bModel 1: Adjusted for sex only 
OR = odds ratio from random effects model, CI = confidence interval 
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Supplementary Table 2: Associations between oral health behaviours and age; restricted to 
singletons (N=1833) 
Outcome Samplea Model 1b   
  N OR 
(95% CI) 
P value 
Brushed teeth at least twice a day  
 Males 720 0.96 (0.94, 0.99) 0.01 
 Females 1113 1.03 (1.00, 1.06) 0.03 
Used an electric toothbrush  
 Males 720 0.87 (0.84, 0.90) <0.001 
 Females 1113 0.82 (0.80, 0.85) <0.001 
Visited dentist at least once a year  
 All 1833 0.77 (0.73, 0.81) <0.001 
Drank fizzy drinks  
 All 1832 1.37 (1.21, 1.55) <0.001 
Drank fruit juice  
 All 1833 1.33 (1.23, 1.43) <0.001 
Drank water     
 All 1833 1.01 (0.92, 1.10) 0.88 
aModelled separately for males and females if statistical evidence for a sex-age interaction exists. 
bModel 1: Adjusted for sex only 
OR = odds ratio from random effects model, CI = confidence interval 
 
 
 
 
 
